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The invention relates to an elevator with a cable-driven car, to which vertical guide rails 
are allocated. 

Usually, an elevator is installed within a vertical shaft, which is part of a building 
structure or connected rigidly to the building structure, so that it forms one unit with the building 
structure. The shaft is manufactured from concrete, metal, glass, or a combination of these 
materials and represents a heavy, as well as expensive, building element. However, the shaft is 
absolutely necessary in order to protect the cables connected to the car from the effects of 
weather, especially moisture, because moisture negatively affects the friction between the cables 
and the associated driving wheel. To avoid an expensive shaft in an elevator being arranged in 
the open, it is known from practice to move the elevator car with a lifting piston directly or in 
connection with cables under a gear transmission of 2:1 in the vertical direction. In such an 
elevator, however, the lifting height is greatly limited and the speed of the car may not exceed 
1 m/s. 

The problem of the invention is to create an elevator of the type named above, which is to 
be operated in the open for a simple structure and more guaranteed safety. 

According to the invention, the problem is solved in that the cables are arranged on both 
sides of the car, each in a housing, and are acted upon by a common driving wheel. 

Due to this measure, it is unnecessary to install a shaft to protect the cables from the 
effects of weather, especially moisture, for operation of the elevator in the open. By placing the 
cables in the housings, reliable operation of the elevator is guaranteed. 

Preferably, the cables are coupled on each side of the car, first, with the car, and second, 
with a counterweight. This is accompanied by a uniform loading of the cables and a reduction of 
the output of the driving gear of the driving wheel, since the forces acting on it cancel one 
another out. For achieving a compact construction, the counterweight and the car are located on 
opposite sides of a vertical carrier that holds the guide rails. The vertical carriers arranged on 
both sides of the car represent the only essentially static components of the elevator. They can be 
arranged, for example, in the area provided with a door at the front of the car and can be 
connected to a building. In addition, the elevator can also be erected free-standing, in that the 
vertical carriers are held, for example, by means of tension cables. This type of assembly of the 
vertical carriers and thus of the elevator is possible, for example, for use of the elevator in a tent 
structure or at a convention booth or on similar, relatively unstable building components. 

To configure the vertical carriers so that they are resistant to both bending and buckling 
and also to pressure, each vertical carrier is preferably embodied as a double-T carrier and 
arranged in the housing. The vertical carriers can, for instance, be mounted on at least one 
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foundation such that the entire elevator can be set up self-contained, i.e., without additional 
bracing. 

For a space-saving realization of the guide of the cables, the vertical carriers are 
preferably provided on their top ends with a girder for supporting the driving wheel and also with 
several deflection rollers for the cables, with the girder extending like a bridge between the two 
vertical carriers. The deflection rollers are obviously arranged relative to the driving wheel such 
that the cables encompass them by the angle of wrap corresponding to relevant technical 
regulations. Preferably, a motor driving the driving wheel is mounted on the girder with the 
intermediate connection of a gear assembly. With a suitable design of the motor, the gear 
assembly can be omitted, i.e., the drive can be constructed to be gearless. In addition, the girder 
carriers control electronics. Obviously, the control electronics, the motor, and the driving gear 
for the driving wheel can also be arranged stationary under the car and the cables can be led via 
corresponding deflection rollers to the car. 

Advantageously, the vertical carriers are fixed with the end opposite the girder in a shaft 
pit. The shaft pit, encased in concrete, for example, first, guarantees a reliable attachment of the 
vertical carriers and, second, provides open space underneath the car in its bottom-most end 
position. For additional reinforcement, the vertical carriers are connected to each other by means 
of several separated crossbars. 

Preferably, the connecting piece of each vertical carrier is aligned parallel to the car and 
carries the guide rails on the side facing the car. Thus, the guide rails are arranged within the 
U-shaped open space, fixed by the flanges and the connecting piece of the vertical carrier. For 
preventing an uncontrollable oscillatory movement of the counterweight, the flanges, according 
to one improvement of the invention, feature guide means on the side of the vertical carrier 
opposite the guide rails in order to support the counterweight in the corresponding U-shaped 
recess of the vertical carrier. Due to the arrangement of the counterweight and the guide rails 
relative to the connecting piece of the vertical carrier, the vertical carrier essentially experiences 
compression loading. 

To realize a relatively low-wear guide of the counterweight, the guide means are 
preferably formed as opposite angular profiles fixed to the flanges. Guide rollers fixed to the 
counterweight are supported on these guide means. In this way, for example, the tip of the 
angular profile points in the direction of the counterweight and the guide rollers are aligned such 
that their running surfaces roll completely over the legs of the angular profile. 

Advantageously, the guide rails with T-shaped cross section are fixed to the connecting 
piece of the vertical carrier with the intermediate arrangement of a holder profile, such that their 
foot runs parallel to the connecting piece of the vertical carrier and their connecting piece guided 
between car-side rollers points in the direction of the car. Because both guide rails and rollers are 
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located on both sides of the car, the car is reliably supported, with the support permitting only an 
up-and-down movement of the car. 

To implement a relatively low-draft holder for the guide rails, these can be fixed to the 
holder profile, for example, by means of tension brackets, and the holder profile can be welded, 
in turn, to the vertical carrier. According to another configuration of the invention, the rollers are 
supported on a U-profile, which is connected to a frame of the car by means of an angular carrier. 
A carrier made from a U-profile or a flat profile can also be used, for example, instead of an 
angular carrier, and the U-profile can be replaced with, for instance, an angled profile. 

Preferably, the frame is assembled from profiles with U-shaped cross sections, with the 
profiles extending over the height of the car, pointing with their legs in the direction of the 
associated vertical carrier and with one leg of the profile being connected to one leg of the 
angular profile, the other leg of which holds the U-profile. Due to this relatively rigid 
construction, contact of the rollers on the associated guide rails is always guaranteed. 

In order to protect the coupling area between the car and the vertical carriers or the guide 
rails connected thereto, from the effects of weather, a protective housing, which extends over the 
height of the car and which covers the corresponding profiles of the frame and which features a 
passage for the leg of the angular leg allocated to the corresponding profile, is preferably 
arranged on both sides of the car. This angular leg passes through a slot of the housing that holds 
the associated vertical carrier. Thus, the openings, namely, first, the passage of the protective 
housing, and, second, the slot of the housing, through which moisture could penetrate, are kept 
relatively small, wherein, nevertheless, a reliable support of the car between the vertical carriers 
is guaranteed. Preferably, the passage is formed between two projections of the protective 
housing, which pass through the slot of the housing. Thus, the housing is interleaved with the 
protective housing in the area of the openings, and penetration of water is prevented. 
Advantageously, on both sides of the slot, the housing carries sealing lips, which contact the 
projections of the protective housing and which are aligned in a V-shape relative to each other. 
Thus, rain or snow appearing on the protective housing or the housing is prevented from entering 
into the interior of the housing and from negatively affecting the cables or the guides. 

Preferably, electric cables are within the corresponding housing of one guide rail, and 
within the other guide rail is a trigger device for a safety catch. Advantageously, the electric 
cables project through the slot of the housing and the passage of the protective housing into the 
interior of the car. Thus, the electric cables, which are used, first, for supplying power to loads 
within the car and, second, for controlling the elevator, and also the trigger device for the safety 
catch, which acts upon the two guide rails as is known from the state of the art, are protected 
from weather within the housing. 
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Advantageously, the driving wheel and the deflection rollers are covered by a hood. 
Obviously, under this hood are also the motor, the gear assembly, as well as control devices, 
which are thus protected from the weather, so that the elevator is suitable for erecting in the open. 
For maintenance work, the hood can be pivotably articulated, or can feature a flap or a door. 

According to another advantageous configuration of the invention, a wire cable is fixed, 
first, to the associated counterweight, and, second, to the car, on both sides of the car, with the 
wire cable running underneath the associated vertical carrier and holding a deflection roller with 
a tension weight. Thus, to trigger the safety catch to an emergency braking device, a chain block 
is fixed to the wire cable, in order to draw the car either upward or downward for a released 
driving brake. Because the car can be caught both during upward travel and also during 
downward travel, different procedures for triggering the safety catch are necessary. After 
emergency braking during downward travel, the car must be moved upward. For this purpose, on 
the section of the wire cable associated with the counterweight, an end of the chain block is fixed, 
the other end of which is fixed farther below in a shaft pit, in which the deflection roller with the 
tension weight is found. When a force is applied to the chain block for tensioning the chain block, 
the counterweight moves downward and consequently the car moves upward, so that the safety 
catch comes out of engagement. After emergency braking during upward movement, it is 
necessary to move the car downward. Thus, an end of the chain block, the other end of which is 
fixed farther above, is mounted on the section of the wire cable allocated to the counterweight. 
The tensioning device is fixed, for example, by fixing the deflection roller. Then, after the 
driving brake of the elevator is released, the car is moved downward in order to bring the safety 
catch out of engagement. 

So that users of the elevator or its drive components can be protected from heat and/or 
cold, the car and/or the area covered by the hood are connected to a heating and/or cooling 
system for climate control. ' 

In order to permit the users of an elevator installed in front of a building to have a 
comfortable passage from the car to the building, a balcony is preferably arranged between an 
outside door of the elevator and a building at the level of the floor of each story. The balconies 
simultaneously serve as shelter for the balconies below; of course, a roof can be provided above 
the balcony for the highest story. It is also possible to dimension the balconies such that they can 
also be used as seats. 

Several balconies are preferably connected to one another by means of a skeleton. The 
skeleton is expediently free-standing or fastened to the building and/or the vertical carriers. 
Alternatively, the balconies can be arranged on the vertical carriers. 
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It is understood that the previously mentioned features and features still to be explained 
below can be used not only in the indicated combinations, but also in other combinations. The 
scope of the present invention is defined only by the claims. 

The invention is explained in more detail below using an embodiment with reference to 
the associated drawings. Shown are: 

Figure 1 , a sectional view of the elevator according to the invention, 

Figure 2, an enlarged representation of a detail II from Figure 1, 

Figure 3, a front view of a driving gear unit of the elevator from Figure 2, 

Figure 4, a plan view of the representation from Figure 3, 

Figure 5, a view of the detail II from Figure 1 from below, and 

Figure 6, a side view of the representation from Figure 5. 

The elevator comprises a car 1, which is suitable for transporting several persons and 
which is provided with a door 2 and which is reinforced by a frame 4 assembled from profiles 3, 
with the frame 4 being arranged in the region of the side of the car 1 with the door 2._In front of 
each story, an outside door 52 as well as a balcony 53 is associated with the elevator in order to 
permit a comfortable passage from the car 1 to a building. The profiles 3 feature a U-shaped 
cross section, with the profiles 3 extending over the height of the car 1 being aligned with their 
connecting pieces 5 in the direction of the car 1 and the legs 6 of the profiles 3 running 
perpendicular to the outer wall 7 of the car 1. One of the legs 6 of the profile 3 is rigidly 
connected to a leg 8 of an angular profile 9, the other leg 10 of which extends over the profile 3 
at a distance and holds a U-profile 1 1 on the side facing away from the car 1. Rollers 13 
interacting with vertical guide rails 12 and also one end of cable 14, the other end of which is 
fixed to a counterweight 15, are mounted to the U-profile 11. The guide rail 12 with a T-shaped 
cross section is connected to a connecting piece 1 7 of a vertical carrier 1 8 configured as a 
double-T carrier under intermediate arrangement of a holding profile 16, with the foot 19 of the 
guide rail 12 being fixed to the holding profile 16 welded to the vertical carrier 18 by means of 
tension brackets 20 running parallel to the connecting piece 17 of the vertical carrier 18. The 
connecting piece 21 of the guide rail 12 pointing in the direction of the car 1 is guided both with 
its parallel longitudinal sides and also on the front between the rollers 13. Because this type of 
support is present on both sides of the car 1, it features degrees of freedom only in the vertical 
direction. 

On the side of the vertical carrier 18 opposite the guide rail 12, guide means 22 for 
supporting the counterweight 15 in the corresponding U-shaped recess 23 of the vertical carrier 
18 are provided, with the guide means 22 comprising angular profiles 25 fixed to the opposite 
flanges 24 of the vertical carrier 18 and also guide rollers 26 supported on the counterweight 15. 
The tips of the angular profiles 25 fixed with tension brackets 27 to the flanges 24 of the vertical 
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carrier 18 point in the direction of the counterweight 15 and are arranged in its middle. The guide 
rollers 26 are aligned such that their running surfaces 28 roll on the associated legs 29 of the 
angular profile 25. 

On the upper end of the two vertical carriers 18, there is a girder 30, on which a driving 
wheel 31 is supported, which is driven by a motor 32 under the intermediate connection of a gear 
assembly 33. Starting from the counterweight 15, the cable 14 arranged on the left side of the car 
1 runs over a first deflection roller 34 over the driving wheel 31, as well as a second deflection 
roller 35 arranged under the driving wheel 31 and the first deflection roller 34, to the U-profile 
1 1, to which it is fixed. As a function of the carrying power of the elevator, obviously multiple 
cables 14 can follow this profile. 

In the present embodiment there are three cables 14, one lying next to the other. The 
cables 14 on the right side of the car 1 are guided starting from the associated counterweight 15 
to a third deflection roller 36 and from there over the driving wheel 3 1, as well as over a fourth 
deflection roller 37 and a fifth deflection roller 38 connected after the wheel, to the car-side 
mount. The arrangement of all of the deflection rollers 34, 35, 36, 37, 38 relative to the driving 
wheel 31 is selected such that the cables 14 wrap around the driving wheel 31 uniformly at a 
certain angle in order, first, to prevent slippage of the cables 14 and, second, to guarantee a 
uniform driving of the car 1 . 

To protect from the effects of weather, especially from moisture, a hood 39, which covers 
all of the driving parts 40 of the elevator, is arranged on the girder 30. The hood 39 is connected 
on both sides of the car 1 to housings 41, in which the cables 14 run and the vertical carriers 18, 
as well as the guide rails 12 and the counterweight 15 are held, and which extend over the entire 
height of the vertical carrier 18. In addition, protective housings extending over the height of the 
car 1 on both sides are provided for holding the profiles 3 of the frame 4. For coupling the car 1 
to the guide rail 12, the protective housing 42 features a passage 43 for the leg 8 allocated to the 
profile 3 of the frame 4 for the angular profile 9, which passes through a slot 44 of the housing 
41. The passage 43 is formed between two projections 45 of the protective housing 42 and 
features an elliptical shape, whose major axis runs along the height of the car 1. The two 
projections 45 pass through the slot 44 of the housing 41. For forming seals, sealing lips 46, 
which are aligned in a V-shape relative to each other and which contact the projections 45 of the 
protective housing 42, are provided on both sides of the slot 44 of the housing 41. Due to the 
elliptical shape of the passage 43, the sealing lips 46 are located above and below the passage 43 
in mutual contact and otherwise follow the geometry of the projections 45, so as to effectively 
prevent the penetration of water into both the housing 41 and also the protective housing 42. 

In order to supply electrical devices within the car 1 with voltage and to implement the 
control of the elevator, electric cables 47 are arranged in the housing 41 provided on the left side 
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of the car 1. These electric cables are guided, first, to the girder 30 and second, through the slot 
44 of the housing 41, as well as through the passage 43 of the protective housing 42, into the car 
1 . On the right side of the car 1 there is a tension cable of a safety catch 48, which acts on the 
guide rails 12 in a known way. 

For triggering the safety catch 48 interacting with the vertical carriers 18, on both sides of 
the car 1 there is a wire cable 49, which is fixed first to the associated counterweight 15 and 
second to the car 1 on the floor side. The wire cables 49 run underneath the associated vertical 
carrier 18 into a shaft pit, each holding a deflection roller 50 with a tension weight 51. 
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